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INTRODUCTION

A problem of continuing concern in the teachinz profession
is that of adjusting instruction to meet the individual needs »f
each pupil. Humanistic education, child-centered currizualum, and
individualized instruction are all terms of high significance and
utility today. These terms suggest a trend to make education in-
dividually unique. Yet this idea is mot a new one to the history
of educaticn, It has long been a reality that oupils difter from
one another in terms of abilities and interests, but few schools
have accepted the responsibility for meeting these individual
differences. Part of the reason that underlies this misfortune
is that for all practical purposes, the most efficiznt way of
dealing with the education of a large nuaber of children (which
most certainly was the case with the initiation of compulsory
education) has been to meet the needs of the group rather than
the necedz of the individual. Educators have come to recalize,
however, that mass group instruction does not necessarily meect
the needs of pupils with exceptionally high ability, or the needs
of the very slow learner., These humanitarians are challenging
the morality of an educational system which does not, in practice,
strive for the fullest development of each individual,

In addition to organizational technigues of grouping for in-
struction, some educators are also questioning the relevancy of
certain content material in the subject areas. Their concepts
of what can and shculd be taught to children are changing radical-
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ly (Frost & Rowland, p.334).
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Elzmentary school mathematics has gone through several such
changes which have influenced textbook writers and others respon-
sible for the mathematics curriculum. The usefulness and zrade
placement of certain topics in elementary school arithmetic has
been questinnel by educators as the concern for tne child as an
individual, and as a leuarner, has increased, As a result of re-
searcn done by psychologists such as Piaget, and the experience
of teachers in classrooms, the introduction of certain topics has
becn adjusted to develop better learning situations. Likewise,
topics in arithmetic believed to have a low utility value in
daily 1life, have been omitted and an effort has been made to iden-
tify the learning rates of students that correspond wita their
abilities (Kramer, p.4),.

Research in cducational psychology has also suggested the
need for reform in teaching procedures. As a reaction against

a method based largely on repetition, some mathematics programs

experimented with incidental teaching, where the child's need was

the chief reason for learning. It was soon concluded, however,
that mathemutics could not be learned well by either drill or

the incidental approach alone, nor even by the two combined
(Kramer, p.5). It was suggested that if mathematics is to provide
a system for searching out patterns which can be used to arrive

at solutions to problems, it must include a powerful method which
rests on abstractions and generalizations of a higher order than
that cf rote memorization of simple arithmetic algorithms. For

this reason, modern mathematics programs have come to stress
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"the heart of mithematics - its structure and meaning" (Kramer,
Pe 5).- which has been neglected by both an approach based on
repetition and one based on incidental learning.

For the past twenty years, much has been done to emphasize
meaningful teaching with a greater emphasis on the "whys" of the
processes as related to computational procedures. During this
period, elementary school mathematics textbooks have reflected
this trend. "As one examines current mathematics textbooks,
teacher's manuals, and materials from some of the new curricula,
one word clearly stands out ~ 'discovery'" (Kramer, p.381). The
word itself, however, has different connotations in difierent
programs, depending on the educational theory of which it is
illustrative., A controversy seems to arize with the question of
how much and what kind of guidance ought to be provided to the
pupils in a learning situation. Followers of Jerome Bruner, for
example, will advocate minimal teacher guidance and maximzl stu-
dent opportunity for trial and error, whereas, followers of
Robert Gagné support & more guided learning position which em-
phasizes the importance of careful sequencing of instructional
experiences (Kramer, p.81).

These new insights gained from humanitarian educators,
psychologists, and mathematicians have suggested that educators
reexamine their goals of mathematical instruction. With the
awareness of the need for new trends in educational development,
one can begin to comprehend the significance of new educational
designs. If there wecre one thing that today's educators are in

unanimous agreement on,

it would be that education must provide
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for individual differences and that personal needs must be con-
sidered along with social ones. This fact suggests tnat orgar.-
izational change is necessary. Akin to organizational chanre
is curricular - change, bringing about 2 diversificatic:a of ¢t~
ucational patterns. |

The teacher, as =2n educator, is confronted with the qugstion
of identifying her role in the work of initiating and developing
such changes. The teacher, unlike other types of educators, re-
alizes her unijue position in having the cpportunity of implement-
ing, herself, any changes trat she develcps., Her approach to
meeting the challenge of eduzational reform is characteristically
more pragmatic in nature than those educators whose purpose 1is
to develop educational theories for others to utilize. Although
her training and experiences may be limited, the teacher recog-
nizes that she is perhaps better equipped to take the "idezl"
program and ad just it to the practical situation of the class-
room. Of course any deviation from the "ideal" will fall short
of the educator's expectations. Thus the continuum of education-
al reform is maintained. It is not the purpose of this paper to
present an "ideal" arithmetic program. The purpose of this paper
is to attempt to illustrate how one teacher can use a knowledge
of the foundations of a subject (mathematics), insights from
psychological and educational research, and her own educatbional
philosophy to bring about a new workable pattern of instruction
that can be used under prevailinz methods of school crginization,

and with instructional materials that are readily availzble,
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CONSIDERATIONS IH PLANMING A MATHEMATICS CURRICULUM

In constructing a pattern of mathematics instructi~n, the
teacher's first major objective is to clearly identify scme major
aims and purposes for development, This identification is usuzlly
aided by curriculum materials and specified school curriculum
guides utilized by the particular school district. However, the
goals defined in these sources are characteristiczally broad in
scope, Although this factor conveniently provides for flexibil-
ity, it also necessitates the construction of goals that are more
vell defined so as to ve of use in any operational sense,

In defining the major goals of a progr.m, the teacher is
coafronted with the fundamental question of "Why teach mathema-
tics?" Educators such as Guy Wilson and Leo Breuckner huave an-
swered this question by stressing the need for socizl usefulnesse.
Wilson, in fact, sees the need for teaching mathematics as iden-
tified with "its use a3z a simple tool in business" (DeVault, p.7).
Other educators, however, are not in complete agrecement. Edward
G. Begle, director of the School Mathematics Study Group (S.M.S.C.),
does not see the purpose of mathemztics instruction as an effort
to build up mathematics just for its applications. He views the
use of matnematics in our society as a growing endeavor, with
yet unknown possibilities. In developing the S.M.5.G. program,
Begle and his associlates made careful consideration of this fact

in setting down their goals.

We felt it likely that a considerable number of
our students would have to learn within their
lifetimes some new mathematics not yet in existence
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when they were in zchool, and we felt thait nuv-

ing = good understanding of mathematics would

make the lezrniny easier than would the mere

possessicon of technical skills (Eisner, p.71).
Most educators then, are in agreement that mathematics instruc-
tion is esaential for meeting futurec needs; they differ, how-
ever, in their evalusztion of what these needs narec. The Ltcacher
will be able to define the major goals of instruction oaly after
these neceds are dctermined,

The degrec to which one views the need for methematics in-
struction in light of social usefulness, and/or 25 a tool for
developing educated individuals who possess the capuzbilities of
extending existing knowledge to new areas of zrowth, will in
turn affect the selection of content material. Some programs
(Minnesots School Mathematics and Science Project {(Minnemast) in
particular) nave correlatsd the study of mathem=tics with science
in an attempt to capitalize on the "practic:l asncets of math"
(Suydam & Rielesel, p.146). Others (Madison Project in particu-
lar) have madc use of a math lab approach which seeks an effece
tive way cof presenting mithemutics as @ matter of discovery,
But regrrdless of what basic approach ig utilized, st innova-
tors of current curricula reform arc consistent in thne desire to
xpand and modify the scope and sciquence of traditional programs.
Robert Davis, dircctor of the Madison Project, believes that
"young children c¢an learn far wore than the 'tradition:1' school
program attempts to teach them" (Kramer, p.225).

Yet Piaget hos suggested that a child's learning of mathe-

matics occurs at several levels which are clearly dcfined. The
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question of what content is appropriate to effective learning is
clezarly implied in his research findings. Witih the acceleration
of the introduction of certsin topics into the curricula, many
of the new mnthem:tics programs have been the tzrget of severe
criticism, David Rappaport is among those who are criticizing
the schools for trying to present "too much too soon"., He writes,

It is my contention that this new emphasic has

introduced concepts and practices in violation

of sound princinles of learning theory. °*°°

I believe thit the introduction of highly so-

phisticated mathematical concepts in the early

elementary grudes will take the child away from

the meaningful understanding of basic aritnmetic

concepts needed in his everyday, practicnl ex-

periences and also in his preparation for further

learning in other areas (Vigilante, pp.417, 420).

Although the implications of Piaget's theories for mathema-
tics education are far from being realized, a fundamental gques=
tion thut arizes is whether or not it is possible to accelerate
the course of development of the child through the various stages.
It has been a common viewpoint among many of the new mathematics
progrums that this acceleration can be attained.

Although children think and rezson in different
ways, they all pass through certain stages de-
pending on their chronological and mental ages
and their experiences. We can accelerate their
learning by providing suitable experiences, par-
ticularly if we introduce the appropriate lang-
uage simultaneously (Schools Council for the Cur-
riculum and Examinations, pe9).

In 1966, Muller-Willis investigated the possibility of ac-
celerating children's development while using some of Piaget's
original experiments. His findings showed that "children who
had studied the Minnemast materials were significantly better

than the control group of kindergarteners who had studied in
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conventionzl progr-ms" (Kramer, p.79). Another study by Nathan
Gottfried in the following year, showed that "over twice as many
children in Minnemast, as compared with conventicnal programs

had al‘tained these various conservation concepts [as defined in
Piaget's stages of intellectual development] by the end of kin-
der=arten" (Kramer, p.79).

Other research reports, however, will contradict these find-
ings and support the theory that accelepation cannot be attained
through instructicn, Perhaps such factors as the amount of time
spent on instruction, the social interaction with other children
(absent from Piaget's research where children were questioned in-
dividually in a laboratory setting), and cultural milieu may be
significant factors causing opposite research results (Kramer,
PP.79-80).

Regardless of what viewpoint is taken, however, vesearchers
have convinced educators that knowledge concerning the psychology
of learning is an important aspect to consider in planning a cur-
riculum, But even if success is attained in presenting new mater-
ial at an earlier level, the fundamental question must still be
raised, "Does the fact that content can be taught solve the prob-
lem 2s to whether it should be taught?" (Deans, p.98).

The teacher in selecting the math content for the curriculum
must consider what can be taught at that level, and then narrow
the selection by judging what should be taught, Several factors

should be considered:

1) Present and future mathematical needs of chil-

dren.
2) The value of the content from the standpoint
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of interest and motivation.

3) The extent to which it improves the acquisi-
tion of knowledge and skills which are deemed
essential in the regular program.

4) Whether it offers methods and content of proi-
ise in promoting reasoning, thinking, and con-
cept development (Deans, p.98).

Examples of new content, and the expansion of severzl topics

already recognized as essential purts of a2 traditional program are

prime numbers, composite numbers, factors, ex-

ponents, different numeration systems, proper-

ties of numbers, additional terms and symbols,

algebraic equations, inequalities, mathematical

sentences and frames, number patterns, the number

line, logic, simple probability, sets, graphing

geometry, and modular arithmetic (Kramer, p.1695.
This widc seclection of new topics enables the teacher to provide
an enriching and diversified program, one wnich provides "chil-
dren of different abilities with content appropriate to thnelr
intellectual level" (Deans, p.99).

Once the scope of the program is realized, the teacher is
faced with determining the sequence that the instruction will
follow.s In order to do this effectively, some consideration
must be made to the relationship that exists between the psychol-
ogy of learning and methods for instruction,

The learning by discovery approach advocated by Jerome
Bruner sugsests a type of instructional teci'ni-ue which allows
for much pupil-oriented activities. Bruner describes the child
as moving throusn three levels of understanding during this pro-
cess of discovery. The first level is identified with the child's
manipulation of mnterials. The second level involves bringing

the child to tne level of understanding where he is thinking of

objects but not manipulating them directly, and finally the

1
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child moves to the symbolic level where he is manipulating sym-
bols and not mental images of objects. But discovery is not
acquiring entirely new information, because "discovery, for
Bruner, is a reorganization of something the discoverer already
had" (Kramer, p.8%4),.

Whereas Bruner describes learning as a somewhat intuitive
process, Robert Gagne views learning as a transfer of training.
For Gagne, in =an instructional program, the child is carefully
guided. Gagne follows a task analysis approach, His model of
learning involves a "complex pyramid of preresuisites to pre-
requisites to prereguisites to the objective whicn is the desireq
capability" (Kramer, p.85).

These two contrasting theories huve significant implications
as to how n program of instruction is sequenced. Thes sequences
of the curriculum growing from these two positions would be quite
different, A curriculum based on Bruner's work would, for exam-
ple, begin with problem-solving znd work its w2y down to the low-
er levels which involve such things as principles, concepts, and
the facts. A curriculum based on Gagne's ideas, would work just
the opposite. The sequance would begin with the lower levels,
with instructi n centering on the "prerequisites" and gradually
move upward to the more complex taskse. "For Gagne, the sequence
is from the simple to the complex; for Bruner, one starts with
the complex and hopes to learn the simple components in the con-
text of working with the complex" (Kramer, p.91).

Many new programs are experimenting with instructional de-

signs which favor one of these twc theories, Projgrams such as

i1
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the Jathematicc Project of Zhertrooke,

the Madicon rrcject, end

Mirnecw2ast, which stress discovery iearning approaches and use

2ted with Bruner's viewpcints., Progr

Confercnce on Zchocl Matnematics, the

procrammed materis

Stanford Cemiuter &Acc

2t materials or ¢ther manipuliative devices can be ussoci-

2mLs such zs the Cambridge

isted

(’1

projects wnich :iukKe uze cf

s or plzce 2 signilicant stress on tehavioral

1
objec*tives, could te cl-ssified with Gugne's thought,

~ _ - iy .
lThe teacher, therefore, muct first

thecries befere che can

then free tc szezuence rher method of

identify ner learning

s s [=%

dopt an instructionzal stylc. She is

instructicn within the struc-

ture of the systen of matnemztics itself,

iMost certainly, matiematical structure must plzy
a central role Ln nu.r'r'lg,ulL.m reform. Zchnocls
cannot teach contcmoorory matren-tics unles

the curriculusn refliects the things that conten-
porary mathcm:ticuns are interested ian. How-

ever, once having decided upon

sfruztu”g tihiat secms the most

the mathenatical

approprizte for
hools, there remains the very difficult
structurirg the sequerce ol ideas

fros gredec K through 12 so a:s
ematicql cstructure easily unders

to mzke thec mzth-

tood {Vigilsnte, p.72),

Matremati iz 2 highly structured discinlire following a

highly logic—l crder. "The conceptual structure of =z tody of

knowledge is nowhere better defined th

an in mzthe- 2tics" (Frost

k2

Rowland, p.252). The correct sequencing of skills iz therefore

highly dependent on the teacher's kncwledge of the structure of

mathem:tics. However, this logical

equencins cf skills, definred

by the structure of the discipline, does +~ot alway:z follow the

most sound psycholczical rrinciples governing learning. For

)
(
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example, using the structure ¢ the mazthemutical cysztem, a math-
ematics curriculum could be sequenced so that the learnirg of
the multirlication tztles would begin with 1 x 0 2nd progress to
12 x 12. However, taking into account psycholegical rese-rch on
memory and lezrning, educators have sugrested the zesuencing cf
learning the basic multiplication facts in families as this pro-

vide

)]

for easier memorizing and greater understeonding,
The seguencing cf skills, thercforeg iz far from a simple
task. Thc teacher, in preparing =2 =athematics curriculim, must
consider the logical structure of mathematics and combine tnis
rnowledge with vhat is known through research in educatin-nal
psycholcgy.

Once the ccope ard sejuence are determirned, an organizational
plan for instructicn must be adopted., Emphasis has slready been
given to the iaportznce of exploring mazthematiczl content in
light of 1ts appropriateness for different levels of otilitye.

The necd

(o]

» providing for individual differences shculd also be
a primary consideration in selecting a pattern of organization,

ion.,

cr

Usually classroom organization is governed bty school orgariza
Nonrraded prosrams with team-teaching situations provide different
work structures, for example, than do departmentzlized graded
programs. Yet, the fundamental problem of how to further sub-
group pupils in the clzssroom exists under zny progrum thzt falls
short of complete individualization. "Even when tne organiza-
tional pattern cof the school facilitates the teacher's task,

teachers still find that some grouping within the class is

ERIC | 13
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necessary" (Deans, pe.l4).

Differentizting the mathematics program to operate under
prevailing methods of school organization, and with instructional
materials th:zt are readily available usuzlly follows one of two
types: a program of varied pace, or a program of varied difficulty
(Vigilante, p.838). In a program of varied pace, the course
work ic sequential and aproximately the same content material is
covered ty each pupil. The rate of learning, however, is differ-
ent for each child. Bright pupils advance through the program
more quickly than d¢ pupils of lesser ability. Homogencous {coras
of grouping are of“en initiated for this type of program, al-
though heterogeneous classes often use a subgrouping that involves
an accelerated groups, a conventionall; paced group, and a slow
moving group., Individualized Programned Instruction and forms
of "contract learning" are also "sed to provide for individual
differences by varying the pace c¢f instruction.

The School iathematics Study Group is onc of the more
widely knovm programs that foster such a system of organization.
E. G. Begle, director of the vrogram, believes that "adjusting
the speed to the students in a capacity" (Suydam & Riedesel, p.74)
is = good way of handling individuzl differences. Although it
is stressed that S.i1.5.G. does not advocate any one instructional
approach, the use of their programmed materials would probably
work best in 2 situaticn where pupils were permitted to werk at
their own rate.

In @ program of varied difficulty or depnth, a variety of

14
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approaches to the learming of o topic is precented. Rolland
Smith describes this concept as "levels of learning" which
"precognizes the fact that children of various degrees of ability
or maturity can learn to do the same thing on several different
levels from the simple concrete to thc more complex abstract
(Vigilante, p.90). Under this form of organization, the whole
class moves from teopic to topic together, with abler students
advancing to extension or enrichment topics while less able
students continue to use manipulative devices to grasp the under-
standing of the concept. Grouping under thisz organizational plan
is more flexible with groupings changirgs from topic to topic,
"The sequence of topics must be carefully planned and adeguate
practice must be provided. Of greatest importance, the materials
used should offer a variety of challenges" (Vigilunte, p.90).

One such progrzm that utilizes an organizational technique
which varies the difficulty of instruction is A Systems Approach
to Improving Mathematics Instruction (SAM), an experimentzl prc-
gram for fourth grade pupils, originating in the Pittsburgh area.
"Through a systematic yet flexible procedure, the teacher pro-
ceeds from performance level to performance level with the entire
class at a pace he believes in keepirg with the ab.lity, intercst,
and achievement of his pupils" (SAM Manual, p.3).

The teacher in zelecting a pattern of organization, must
consider the over-all organizational plan of the school., Con-
sidering the time and materials available to her, she can then
choose a plan of operation that will best facilitate the grouping

of students to meet individual differences.

15
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In setting up a mathematics curriculum, then, the teacher

must be aware of many considerztions. She must set down long-
range objectives biased on the educationzl philoscchy of the school
district, which is hopefully her own., Shec must have the necessary
discretion to determine what topics czn and should be taught.

She must then use what is known about the structure of the math-
ematical system, as well as educational psychology to sequence
these topics for instruction. The teacher can then plan a prac-
tical orgsnizational patterr that will operate well under pre-
vailing school organizational plans and with the materials that

are readily available,




ERIC

Aruitoxt provided by Eic:

16

AN INDIJIDUAL APPROACH TO PLANNING A MaTEEMaIC3 CURRICULUNY

Major Objectives

In selecting the primary objectives for a fifth grade
mathematics curriculum, I carefully considered the purposes for
teaching mathematics in light of identifying the needs of the
students., Although I recognize the significance of Wilson's
claim that the arithmetic program should provide purposful in-
struction, useful in daily life, I question his ianterpretation
of "useful" and doubt the vazlue of attemptinsg to limit the aims
and purnoses for tenching arithmetic to ons mijor zoal., I ag-
ree with Begle's foresight concernin. the future use of mathe-
matics and strongly recognize the need to provide a program
which will attempt to equip the student with the capability of
extending his knowledge to new areas of growth. In attempting
to speculate on the precent and future needs of students, how-
ever, it is er zantial to realize that these needs will vary
according to the individuality of each child. Educators can
very easily limit a child's mathematical potential by chonsing
one set of goals aimed for the "average" student., Determining
the mathematical necds of most students can be justifiable for
the ma jority, but the question of how well the program will
meet the needs of the exceptional student must also Le raised.
This is not to say, however, that the entire mathematics pro-
gram should bs geared for the future scientists and pure math-

ematicians., Selecting goals founded on the needs of a minority

37
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is perhaps less desirable. The elementary schcol arithmetic
program must include learning activities involving the four
basic processes and 2130 provide other interesting vhaszs of
mathematics that will nelp prepare those studenits who are in-
terested and able, to continue in new matnematical emphuses 2t
later educational levels (Frost & Rowland, p.337). One major
criterion 1 adopted, therefore, was that the s=2t of major goals
used in develoning a mathematics program should include pro-
vision for neeting individual needs and capabilities.,

Edwina Deans seems to meet thig criterion as w:ell as main-
tz2in the desire for 2z well balanced approsca to the inclusion
of socially useful aritnmetic and pure matheunztics. She has
listed the followinzg goals as characteristic of what is being
reflected in current mathenstics curricula.

1. To develop concepts of quantity and of quan-
titative relationships; to develop the chili's
ability to think in quantitative situatbions.

2. To develop as high a level of skill in con-
putation as is realistic in consideration
of ecach child's potential,

3. To recognize those situations in daily living
requiring mathemztical solutions and the ap-
propriate techniques for solving them.

L, To develop an understanding of our numerztion
system 2nd to rccognize the value of base
10 Ctenl in concept development as children
work with processes.

5. To heln each child understand the structure
of mathematics, its laws and principnles,
its sequence and order, and the way in which
mathematics as a system expunds to meet new
needs.

6. To help each child prepare for the next steps
in mathematical learning which are appropriate
for him in terms of his potential and his
future educational requirements (Deans, D.4).

These goals do not forsake the former objectives of traditioncl

programs, but broaden them to include new perspcctives. 1

18
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hiave selected this set of mejor objectives as my mejor goals
in writing a fifth grade curriculuin,

Selecting Content

In selecting the mathematical content for a fifth grade
class, I carefully surveyed various textbooks and published
materials from recent mathematics projects to determine the
scope of wori: usually presented during the fifth year of in-
struction. TPFor the most part, inclusion of the content in these
sources has bheea justified through success in experimental sit-
uations. In sélecting appropriate content, however, it is im-
portant for the teacner to be awzare of the past instruction of
her class and to be somewhzt cognizant of the range of ability
levels of her students. For this reason, I paid considerzble
attention to thnc presentation of material from the textbook
series in use 2t my school. On the basis of past experience,

I carefully included topics usually found difficult by the ma-
jority of fourth graders and avoided topics usually presented in
the sixth grzde.

If individusl needs and abilities are to be considered,
some differsntiation of subject matter must ve made., Surveying
the topics I felt could and should be presented (based on the
factors for consideration listed by Deans), I selected those
topics which I felt were important for the majority of students
to acquire, and listed them under "Basic Levels". The majority
of these topics concerned the use of the four basic arithmetic

operations with whole numbers and fractions. The remaining

39
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topics were considered for enrichment work, presented to those
students who would acguire the knowledge of the muterial covered

in the basic levels at a faster pace than those students who

did not. Therefore, the extent of content presented to each

child would be individually d<termined by the child's perfor-
as of mathema-~

Ceed

mance. The majority of these topics included are
tics other than arithmetic, which might foster reasoning and

thinking skills, and an interest in the future study of mathe-

matics as a discirline.

Sequencing Content
In determining 2 sequence for instruction, I carefully con-

siderel a possible logical orduer of skills which would adhere

to the structure of mathematics and foster psychological prin-
struc tured

no

In presenting mathematics as

ciples of learning. el
system, I planned for most topics to be developed and pursued
until a certain level of understanding is achieved. Every pos-

sible effort, however, was made to provide activities that

would relieve the intensity of certain lonz sections. For ex-

ample, units of geometry and measurement ars interjected between

levels involvin= arithmetic operations. Althousit the organiza-

tional pattern of my curriculum, which is explained in a later

section, necessitated a non-sequential order of enrichment topics,
topics for enrichment were selected to help enhance a variety

of learning situations and create interest in new areas of math-

ematical reasoning.
The instructional approach I adopted adheres more to Gagne's

2
S

ERIC

Aruitoxt provided by Eic:
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<t

model of learning than to thit of Bruner's. It his been pointed

out that "teachsrs who have tried out the new materinol

'3

<

5]

1%

finding that de loping concepts and helping children build

a mathematics structure require continuous guidance {(Deans, p.12).
Based on this viewpoint that formal guidance is necessgary, I
sclected 2 sequence that advocates an instructional program of
guided learning, rather than one of intutitive discovery., In-
struction was planned to bezin with the simpler ideas and ad-
vance to the more abstract concepts. I therefore made conszid-
eration of prerequisite skills needed for the develo-ment of
topicss The use of behavioral objectives facilitated the or-
ganization of the subject matter in a hierarchical form,.

Crzanizing Instruction

In selectins the major objectives for writing the curricu-

lum, I adopted an educational philosophy that placed high pri-

ority on providing for individual differences. The need for
a program to provide some social interaction among children,
hovever, should also be realized. Therefore, in planning a
pattern of organization, I sought a way of groupins students
that would develop individual capabilities and yet provide an
opportunity for pupils to work together,

In order to insure a flexible method of groupinz, I avoided
an organizational plan which grouped children heterogencously
on the basis of ability. A program which varied the amount of
content and degree of difficulty by providin-~ a variety of

approaches to the learnin~ of a topic was preferred. The

j

j

Gi
ERI

Aruitoxt provided by Eic
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systems approach tc matrhematics iastruction devcloped bty the

SAM experimental project offered o pattern for instruction that
could bve adapted to normzl classroom use, provided the teacher
iz willings to try her hand at writing scme self-instructionzl
matericals each week for a group of her students., Instruction

in tre SAN prorsram follows a guided learnirz .pgroach, using

a method of grouping tased cn tre individu~l's muztery of the
objectivez for ench basic level cf irnstruction,

Although instruction of a level mny reguire anywhere fronm
two to seven days, depending »m the clnass's needs, most levels
rejquire five periods of instruction., The five reriocd cycle
followz this general procedure, Oa thez firszt day, the whole
¢lass is presented with the new concepts (usuzlly two hehavioral
objectives) to he nzhieved by all or most students. A short
film prescent -tion is used for otivati nzl npurposes followed by
the tecacher'c prensentatiosn, During tha second periold, = per-
formance sheet, to be used for grouping proccdure., 1s adminie-

tered to 211 nu-ils, The performance zheet bremks the learning
tasks inso the £wo beshavioral objectives 2nli mikesz poszible the
separation »f pupils in%to groups according to their achievement
per behavioral objective. The remiining time of the second per-
iod is used to review the work used for "m:intenance" activities
for the week. The use of maintenance activities is to insure
competence in past levels ind provide opportunities for re-

teaching of past concepts when necessary.

Prior to the third pneriod, the te.:cher uscs the results

S
[}
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from the performince sheccs 410 sepirate into groups those
children who Aid not mcet h-c goxls far Objective #1 nnd
Objezrive #2 (Group 1); those pupils who accomplishe: the goal
for Objective #1 but did not meet ths zoal for Objective #2
(Grour 2); and those pupils who mistereld both cbjectives
(Group 3). During the third period, the pupils zre given dif-
ferentiated instructinn accordings to their needs as exhibited
on *heir performance sheet. While Group 3 works independantly
on maintenance and reinforcement work, thc teachcer is free to
reteacn Groups 1 and 2. While Group 2 works on mzintenance
activities, the teacher re-instructs Group 1. This instruction
is followed by practice work on that specific objective (1)
which enables the teacher to use tne remaining time of period 3
in reteaching the concept presented in Objective #2 to Group 2.

1f-

(V]

o
V3

Durine period 4, Group 3 proceeds on thelr own, usin

J3

instrustional enrichment/extension work. GUroup 2 begins work
on basic practice worksheets for Objective #2 while the teacher
spot-checks Group 1's work and proceeds to reteach (he concept
of Objective #2 to Jroup 1. Group 1 uses the rest of tne periold

to work on the basic worksheets of ClLjective #2 while the teach-

(o]}
W

er is free to spot-check the work bteinz done by Groups 2 an
and provide individual help where needed. During the fifth
period, each group should be completing its appropriazte Work
and time is given for the administration of 2 second performance
sheet to Groups 1 and 2 to determine if mastery of the objec-

tives was nccomclished. The self-instructicn:1l m:terials also

<3
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To apend m 2addilionnl Any or two o the level and 2l30 indi-
cate whilch pupils will =need review nd roeteachting wnich cun be

accomnliched 2t later levels dariar the

frec to help individual

t’l

Variety is added to tne system's instruchicsnzl grocedures
wher. at certiin levelsz, the teacher instructs Group 3 students

on the third through fifth day and self-instructicnaul work is

given to those students wno have not met the behavior:il objec-
tiveses This procedure occzurs witn basic levels wnich £211 out-
gide the rczlt of the busic arithmetic operations. These levels

often constitute 2 rapeat of ¢ previous erricament/cxtension
topic, 2nd the self-instructional work that wac used “cr the en-
richment zgroup (Group 3) at the former leve is now riven %o
thoze students who falled to me=zt the objectives,

Altroush the operation of this systens approach o instruc-

ti10m ic dependent on the use of the SAM published asterials, 2

teacher can utilize this organizational structure by adasting

what materinls z2re re=dil 2v2ilable in the cle2=zzroom airnd sup-
plementinz these with te cher-m:de activitiss., Approorizts

textbook pages cin he zazigned for gt iatenince znl reinforce-
ment wori. When students record thneir work in z nctebook,
checkiny off the =2ssiznments 25 they are scmpleted will enable
the students to work at their owm prac=s. Severzal copies of

teachiers' editions shculd be available fer pupil-checking,
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cince the conmpletion of tinese activities will ve nceocuiplished

2% an individuxl rate. Performance zsiicets are eazily written

zince they are lirectly tzlkeon freoo the bebrvioral otjectivese
Their uge Az a devizz for initi:l and teraminal evaluation is

2lzo readily recoipized., Thelir conctructiom, taerefcore, ics a

wortn-while endenror for ovalusation ac wall z:s groul.in’ pro-

-:1-

cedares. Ctijective #1 and #2 worlshesets are cimple pr
parez which drovide sinil=r protlems to tnose found on the
nerform:mes sheets and are usuzlly :1lco easily written,

The nonstruction of sell-instructionz2l mnitorinls 1s def-
initel- =2 sh=:llienzs to a tencher. However, using thice various
rescurcer, such sac other ath texts .nd professicnal teacher
magazines, whailch are available in wmost schools or professicnal
Iibraries, facilitztzs thils task, Writins self-instructional

learning experierce for
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the nupils, but 21so wrovides the teacher witnn the oprortunity
to enhinece lier knowledgz of cther areas of o-tnenatics. Se-
quencing the content for = self-instructionzl mode of lexraing
necezsitate~ the teacher's thorourh knowled—e of tan. topic. 1In
this sense, self-improvement in the learning ol mathematics

ca° we 1ccomdlished by both pupils and tezcher. Since instruc-
tion of each level usu2lly takes one week, the teacher can in-
itiz2lly accomplish the task of providing self-instructional

materials for each level by writing 2 set of m.terials each

2,
o
)
~
.
o]
ot
jny
pedo
iy
o]

ace is mzintzined, the task becomes realistic,
Although a certain organizational pattern is adopted, it

snould te flexible to chanze. The fact that the curriculum is
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teacher-~constructed should enzble it to be easily modified

to suit the individual class's needs when necessary.,
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ADDITION OF FRACTIONS II

A, Behavioral Objectives

1. Given an addition example involving two proper, unlike
fractions, the pupil finds the least common denominator,
converts the fractions to equivalent forms, and computes
the sum giving the answer in simplest terms.

2. Given 2n addition example involving three proper, unlike
fractions, the pupil finds the least common denominator,
converts the fraction to equivalent forms and computes
the sum giving the answer in simplest terms.

B, Procedures

1. Period One (Whole Class)

Ae

b.

Motivational Technique

Materials Needed: 3 large containers of blue, red,
and yellow colored water; measuring cups; 3 empty
containers.

Relate this tale: As 1 look around the class today,
I notice an array of many colors. But do you know
at one time, in a far-away kingdom, the things that
men made consisted of only three colors? Everything
was elther red, .blue, or yellow., Now the king of
this land was very unhappy. lle dreamed of fancy
robes the colors of the morning sun, the tall-blow-
ing grass, and the majestic mountzins. So he called
his wisest advisors together and offered them a
special reward if they could find a way to make his
dream come true, After many nights of work in his
laboratory, Merlin, the king's magician, discovered
these secret formulas., I'll write them on the
board., (Write: 1/4 cup yellow + 1/% cup red = A

1/2 cup blue + 1/3 cup yellow = B

2/3 cup blue + 3/4 cup red = C )
We're going to do these experiments now to test out
Merlin's magic. (Have different children come up
and take turns measuring out the liquids and mixing
them together.) Now the king was very happy, and
he wanted his tailors to get to work immediately.
But to make the special dyes for his silk rcbes,
the tailors needed 1 cup of dye. After our lesson
today, we should be able to see if these measure-
ments will give us enough dye to m2ke the robes for
the king.

Draw a number line on the board, dividing the unit
measurement into eighths. Ask for a volunteer to
use the number line to show what 1/2 + 1/8 is equal
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SAMPLE MATERIALS
In order to further demonstr:ite the content and organi-

zation of my curriculum, I have selected certain portions for
exemplary inspection. I have included the "Curriculum Suggested
Pace" for my fifth grade curriculum wnich lists the basic levels
of instruction as well as the suggested enrichment topics for:
each level, The behavioral objectives for each basic level are
also included. Teacher-constructed materials for two levels,
one level for which the teacher instructs the students wno need
additional time for mastery of the objectives and one level in
whicn the teacher instructs the enrichment group, are provided
for exemplification. In order to facilitate an understanding

of the operational structure of the curriculum, I have also in-

cluded the complete lesson plan for these two levels,
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ADDITION OF FRACTIONS II
2

toe Continue with other examples, such as 1/4 +
3/8 etc., until she mijorisy of students are ablse
to deduce that like fractions with common denom-
inztors are necessary to solving the sum,.

Review methods for finding a common denominator,
ways to write equivalent fructions, procelures for
reducing fr.ctions to lowest terms, and methods of
simplifying improper fractions.

Combine these skills in solving addition problems
iavolving two or three proper, unlike fractions,
Wrap up the lesson by having punils usc the wvalues
in "Merlin's formulas" to determine if the sums
will exceed 1 cup. It might be interesting to ask
the students what the tailors night do with the
two formulas whicli have sums that do not exceced

1 Cup.

2. Periol Two (Whole Class)

Administer performunce sheet,
Pupil scoring (optional)

Teach review work to be used in maintenance activ-
itiese. (Suggested topics: reducing fractions to
lowest terms, anl writing equivalent fractions),

Have pupils survey selected maintenunce activities
froa textbookss (Paze 110 in Ginn Series and nuges
190-191 in Addison Wesley may be used for this week's
maintenance work).

Planning for Differentiated Instruction

—————

ey o,

f Qe

be

Prior to period three, separ:te pupils into groups
according to their achievement per behavioral ob-
jective. All pupils missing Objective #1 will con-
stitute Group i. Group 2 wili consist of 21l pu-
pils who have missed the second objective, but not
the first. Group 3 will consist of all pupils
meeting both objectives,

i 3. Period Three

Assign pupils to appropriate groups.

Groups 2 and 3 begin maintenance activities.

41
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ADDITION OF FRACTIONS II
3

Teach Objective #1 to Group 1. It is sugzested
that time be given to reviswing and reteaching
methods for finding a least common denominator
and ways of writing a fraction in equivalent
forms. Use number lines and pictures initially
to insure understanding. After aproximately 15
minutes of instruction, have pupils begin work
on Objective #1 worksheets.

Pupils in Group 3 work on reinforcement exercises.
(Pages 188~189 in Ginn may be used),

Teach Objective #2 to Group 2., It is supgrested
that the least common multiple method of finding
the least common denominator is used. Provide
students with individual help =2t the boari for
finding the sums of 3 proper, unlike fractions.

Ik, Period Four

* Behavioral Objectives for Enrichment Work

Given a practical situation involving tossing
& coin or rolling dice, tlhie child can list all
the possible combinations of a given outcome,

Given a practical situation involving tossing
a coin or rolling dice, the child can determine
the probability of an event occurring and write
it as a fractional numeral,

Group 1 continues Objective #1 worksheets or main-
tenance work,

Group 2 begins work on Objective #2 worksheets,
Group 3 - During the first five minutes, spot-
check reinforcement work. Distribute self-instruc-
tional worksheets and provide brief introduction

to this week's work on probability (HMay, pp.62-63).
Have pupils begin work.

Spot-check Objective #1 worksheets with Group 1.
Teach Objective #2 to Group 1. For teaching sug-
gestions, see Period Three, e, Distribute Objec-
tive #2 worksheets to Group 1 and have pupils be-
gin work,

Spot-check Objective #2 worksheets for Group 2.

Explain reinforcement work (Ginn, pp.188-189),
Have pupils begin work on these problems.
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CURRICULUM SUGUESTED PACE

BASIC LEVELS

ENRICHMENT TOPICS

September

* 1. Geometry I

# 2, Basic Facts (+ and -)
* 3, Place Value I

* §, Place Value I1

®* 5, Addition

Time Zones

Magic Squares

Other Number Systems - Roman, Greck
Work in base IV

Functions

October
6., Subtraction I
7. Subtraction II
8. Problem Solving I
+ 9, Measurement I
10, Basic Facts (x and +)

Sets - vand n with Venn Diagrams
Negative Numbers

Multiple-step Problem Solving (+ and =)
Addition and Subtraction of Inches & Feet
Perimeters

November
11, Distributive Principle
#12., Multiplication I
*¥13. Zero Pattern
*14, Multiplication II
15, Estimation
16, Multiplication III

Arithmetic with Frames

Problems in Fahrenheit Temperature

Number Line Game (Add./Wes. pp.34-37)
Exponential Notation

Estimating Square Roots

Checking Multiplication by Casting Out 9's

December
+17. Geometry/Measurement II
#18, Division I
19. Division II
#20, Introduction to Fractions

Constructions of Angles with Compasses
Slide Rule

Discovering Number Patterns (factors cf 3,5)
Constructing Fraction Games

January
21. Division III
22. Divisiorn IV
23. Problem Solving Il
%24, Factors & Multiples I
#25, Factors & Multiples II
26. Equivalent Fractions

Geometry-"How Can I?" (Arith. T. Nov. '70)

Finding Surface Areas of Rectangular Prisms

Problems with Time, Rate, Distance

Number Combination Game (Arith, T, Dec, '70)

Fraction Bingo (Arith. T. Mr. '70}-Discovery

Euclidean Algorithm7Simplifying Fractions
(Arith. T. Dec. '70)

February

#27, Improper Frazctions
28. Inequalities

+29, Geometry/Measurement III
#30, Addition of Fractions I
31, Addition of Fractions II

Finding Averages

Cartesian Plane

Informal Geom. with milk cartons (Arith., T,
Clock Arithmetic “Oct. '66)
Probability

March
32, Subtraction of Fractions I
33. Sub. of Iractions II
34, Problem Solving IV

#35, Place Value III
#36, Multiplication of Frac. I.
37. Multiplication of Frac. II

Temperaturc/Changing from C., to F.

Fraction Magic Squares

Charts and Graphs

Extending Decimals to Hundred Thousandths

Mirror Lines - Symmetry

Using Fractions in Measurement (Add./Wes.
pp. 220-21)

* jndicates those levels which will probably require less than one

week to complete.

+ indicates those levels for which the teacher works with the en-
richment group, rather than with those grouped for additional instruction,




ADDITION OF FRACTIONS II
n

| d. Spend remaining time spot-checking all groups,
| _ giving individual help as neecded.

| . 5. Period Five

a., Group 1 continues with Objective #2 worksheets and
maintenance worke.
Group 2 continues with reinforce:ent and maintenance
» viorke.
t - Group 3 continues with self-instructional worksheets.
: Children in any of the groups who complete their
work early are given the opportunity to play with
one of the classroom math games.

b. Spot-check Objective #2 worksheets with Group 1.
Help individuals who are still having trouble.
Incomplete maintenance assignments from past levels
: can be done when enough practice has been given on
i the present level's work.

¢c. Provide individual help to pupils in Groups 2 and 3
as needed.

.d. Fifteen minutes before the end of the period, ad-
minister Performance Sheet 2 to Groups 1 and 2.
Collect papers when pupils are finished to use
for evaluation purposes.

e. Collect Enrichment-Recall Sheet from Group 3 to be
used for evaluation purposese.




CURAICULUM SUGGESTED PACE (Con,)
BASIC LEVELS ENRICHMENT TCrICS
j | April
| ' *#38, Multipl, of Pract., III Ratio
. , *39, Division of Fract. I Construction of Plane Figures with Compass
' 40, Division of Fract. II Pythagorian Theorem
L1, Problem Solving V Complex Fractions
*2, Problem Solving VI Using Tables & Charts in Word Problems
: May
i +43, Geometry/Measurement IV Topology
{ +44, Cartesian Plane Graphing Functions
f +45, Negative Numbers Negative Numbers (+ and =)
; "~ +46, Problem Solving VII Problems in Simple Logic
| 47, Weight Measurement HMultipl. & Division of oz., lb., and T,
! !
! June
; Review and additional topics at the discretion of the teacher.
} * indicates those levels which will probubly require less than one
j | week to complete.

+ indicates those levels for which the teacher works with the en-
richment group, rather than with those grouped for additional instruction.
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Addition of Fractions II

PERFORMANCE SHEET 1

Name

Date
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BEHAVIORAL OBJECTIVES

Geometry I,
1) Given the represéntation of a point, line, line segment, ray,
and plane, the pupll writes the appropriate geometric term.

2) Given a picture of a physical object, the pupil can identify
a likeness between that and a point, line, line segment, ray, and
plane.

Basic Facts (+ and =)
1) Given basic¢ addition and subtraction examples which have sums
or minuends o1 9 c¢r less, the pupil writes the sum or difference.

2) Given basic addition and subtraction examples which have sums
or minuends of 10 through 18, the pupil writes the sums and differ-
€nces.

Place Value I,

1) Given a numeral less than 1000, read and written in words, the
pupil selects, from a series of four numerals, the appropriate
numericai representation.

2) Given a numeral less than 1000, the pupil is able to supply the
missing place value words when the numeral is expressed according
to its place value componentse.

Place Value II.

1) Given a numeral less than 1,000,000, recad and written in words,
the pupil is able to select from a series of four numerals the
appropriate numerical representation,

2) Given a numeral less than 1,000,000 the pupil is able to supply
the missing place value words when the numeral is expressed accord-
ing to its place value components.

Addition
1) Given 2 numerals less than 10,000, the pupil supplies the correct
Sume.

2) Given 3 to 5 numerals less than 10,000, the pupil supplies the
correct sum.

Subtraction I.

1) Given a subtraction example with 3 or 4 digit numerals, where
subtraction requires no regrouping, the pupil computes the differ-
€Nnce.

2) Given a subtraction example with 3 or 4 digit numerals where
subtraction requires regrouping from the ones' to the tens' place,
the tens' to the hundreds', eand/or the hundreds' to the thousands'
place, the pupil computes the difference.
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PERFORMANCE SHEET 2
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Subtraction II.

1) Given a subtraction example with 3 or 4 digit numerals, having
a 0 in the tens' place of the minuend, reguiring regrouping from
the ones' to the tens' place, the pupil computes the difference.

2) Given a subtraction example with a 4 digit numeral which is
a multiple of 1000 for a minuend, and a 3 or 4 digit subtrahend,
the pupil computes the difference.

Problem Soiving I.

1) Given an addition or subtraction statement problem, the pupil
writes the name of the appropriate operation necessary to solve the
problem,

2) Given an addition or subtraction statement problem, the pupil
uses the appropriate operation to solve the problem.

Measurement I.
1) Given two line segments, pupils are able to use such measure-
ment tools as rulers to determine if they are congruent.

2) Given a line segment, pupils are able to determine its length
to the nearest 3 inch.

Basic Facts {x and ¢)

1) Given open basic fact multiplication and division sentences
involving factors, divisors, and dividends of the 2, 3, L, and 5
number families, the pupil writes the correct products or quotients.

2) Given open basic fact multiplication and division sentences
involving factors, divisors, and dividends of the 6, 7, 8, and 9
number families, the pupil writes the correct products or quotients.

Distributive Principle

1) Given a 3 or 4 place numeral, the pupil expands it; and given
an expanded 3 or 4 place numeral, the pupil contracts it into a
single numeral. :

2) Given a 2 or 3 place factor, and a single digit factor, from

2 through 5, where multiplication involves no regrouping, the pupil
expands the larger factor, multiplies each part separately by the
single factor, and then adds the partial products together to find
the final producte.

Multiplication 1.
1) Given a multiplication example with a 2 digit factor and a 1
digit factor, the pupil computes the product.

2) Given a multiplication example with a 3 digit factor and a 1
digit factor, the pupil computes the product.
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OBJECTIVE 1
WORKSHEET 1

Addition of Fractions 11

Name
Date
Susan wrote this problem on the board: 1 ., 1 _ 2
2 3 5
Jane saw her work and said, "That doesn't make sense." She drew
this picture.
1
e _’_j;"_‘_.“ "‘i’ I S R P R N =
. % | = | e R
7 VI BT A o = I— v
[/ | 3 Wil s > | N *\JD_:_L- i 3
1 T - _ L v
. - a a Y 2
"See, Sue", she said, 2/5 isn't even as big as 1/2! 1t can't be

what you have wken you put 1/2 and 1/3 together."

1
Look at the picture; 2 is the same as how many sixths?
L - . _ 2 1
2 [ 3 is the same as how many sixths?
1 = ? + 2 = ? 1 4 1 . ?
3 [ % [ [ 2 3 [
*

Susan said, "To add fractions with unlike denominators, first
find a common denominator.,"

Do you remember the ways to find a commnon denominator? Here they arel

1) Use a picture.

] L 3 - i I i N 1 i {
o '
Now find a common & 3 X <
denominator for 2 1% a2 3 <
1 2 e #® 2 d 10 U 4
p o 5 R EA A Ak 4 s A SR L &
i~ r
1 =___'_? g:__o _3”'.—8.:—-9
[ 12 3 12 12 12 2
2) Use sets of equivalent fractions. (1 2 L 5
‘%, 5, @) 3
1 .3 (gu__l )
D 12 3, 6, 9, 15
+2 = _8
3 12
12
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Zero Pattern

1) Given two factors consisting of a single digit and/or multiples
of tens or hundred, the pupil identifies the key fact (digits to be
multiplied before affixing the zeros),

2) Given 2 factors consisting of a single digit and/or multiples
of ten or hundred, the pupil writes the producte.

Multiplication II.
17 Given a multiplication example with a two dizit factor and a
factor which is a multiple of ten, the pupil computes the product.

2) Given a multiplication example with a 3 digit factor and a 2
digit factor which is a multiple of ten, the pupil computes the
producte.

Estimation

1) Given a 2, 3, or 4 digit numeral, the pupil rounds the 2 digit
numeral to the nearer ten, the 3 digit numeral to the nearer hundred,
and the 4 digit numeral to the nearer thousand.

2) Uiven a statement problem involving addition, subtraction or
multiplication, the pupil estimates the sum, difference, or product.

Multiplication III,
1) Given a multiplication example with a 2 or 3 place factor and
another 2 place factor, the pupil computes the product.

2) Given a multiplication example with a 3 or 4 place factor and
another 3 place factor, the pupil computes the precduct.

Measurement II.
1) Given 2 rays that form an angle, the puoil names the angle using
letters or numbers and identifies it as right, acute, or obtuse.

2) Given two angles, the student identifies one angle as less
than, greater than, or equal to the other in measurement, through
observation and the use of protractors.

Division I.

1) Given an opén basic division fact in which the quotient or
one of the factors is missing, the pupil converts it to a known
multiplication example and writes the missing numeral that will
close the sentence,

2) Given a drawing of a set of objects which is divided into equal
subsets, the pupil writes the division sentence that is appropriate
for the set representation.
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OBJZCTIVE 1
WORKSHEET 2

Addition of Fractions II

Name

3)

Find the least

Multiples of 4
Multiples of 3
L.C.M. =12

common multiple,

What numeral would

( 4,8, 12, 16, 20, *+»)
( 3, 6, 9, 12, 15, =-*)

you replace the ? with?

wjro -

N
~

= ok

W
~

)

Add these fractions. (Remember to find a common denonminator and
reduce your answers to simplest terms when possible.)

A, 1 _ 1
in i
1
T3 T %
in
D, 1 .
= —
1 _
+-g-—-—
Ge 2=
3
+H’.=___
9
1.£_=
2 - -
t 3

B. 1 . 3 Co 1 _
5 15 9
1 - 2 )
3713 3 —
15
EOL: FQ£=
5 3
3 = I
10 bz
He 11 -
12
+ L= ____
3
Jo 5.
12




|
)
|
|
!

Division II,
1) Given a2 division example with a one-digit divisor and a 2

digit dividend, where the divison algorithm requires one multipli-
cation step using the scaffold method, the student uses scaffolding
to determine the quotient (with or without a remainder).

?2) Given a division example with a one digit divisor and a 2 or 3
digit dividend where the division algorithm requires 2 multiplica-
tion steps using the scaffold method, the student uses scaffolding
to determine the quotient (with or without a remainder).

Introduction to Fractions
1) Given an illustration showing a fractional part of a region,

the pupil writes the appropriate fraction used to name the shaded
region,

2) Given an illustration showing a fractioanl part of a set, the

pupil writes the appropriate fraction used to name that part of
the set.

Division III

1) Given a division example with an even tens' divisor where scaf-
folding rejuires one step, the pupil uses the scaffold method to
determine the one-digit quotient (with or without a remainder).

2) Given a division example with an even tens' divisor where
scaffolding requires two steps, the pupil uses the scaffold method
to determine the 2 digit quotient,

Division IV.

1) Given a division example with a 2 place divisor, where scaf-
folding requires 1 or 2 steps, the pupil uses the scaffold method
to determine the one or two digit quotient.

?2) Given a division example with a 2 place divisor, where scaf=
folding requires 3 steps, the pupil uses the scaffold method to
determine the 3 digit quotient (with or without a remainder).

Problem Solving II,

1) Given a multiplication or division statement problem, the pupil
writes the name of the appropriate operation used to solve the
problem,

2) Given a multiplication or division statement problem, the pupil
uses the appropriate operation to solve the problem.

Problem Solving III,

1) Given an addition, subtraction, multiplication, or division
statement problem, the pupil writes the name of the appropriate
operation used to solve the problem.

Factors & Mudtiples I.
1) Given a composite number, the pupil writes all possible factor
combinations,

2) Given any whole number, the pupil writes a specified number of

34

multiples for that number.




OBJECTIVE 2
WORKSHEET. 1

Addition of Fractions I1

Name

Date

Use the least common multiple method for finding & least common
denominator for these sets of fractions:

Example: 1

’

Least common

536340 26 30 3035 35 30 3040 3t

ExE

Least common
2) 2 1 1
5, 3, 6

Least common
3) 2 1 1
9, 6, &

Least common
h) 1 7 1
L, 12, 8

least common

5) %, g, %

Least common

1 1 Multiples of 4

(4, 8, 12, 16, 20, 24, ,..)
6, 3

(6, 12, 18, 24, 30, 36, «..)
Multiples of 3 = (3, 6, 9, 12, 15, 18, ...)

Multiples of 6

multiple = 12 Least common denominator = _ 12
3 30 3 36330 3 25 FE 36 30 A 38 3 IE T E T3S I8 I e 1T L SE 0 3 36 3 3L SE3EE SE I 630 k33t
Multiples of 2 = ( )
Multiples of 4 = ( )
Multiples of 8 = ( )
multiple = Least common denominator =
Multiples of 5 = )
Multiples of 3 = ( )
Multiples of 6 = ( )
multiple = Least common denominator =
Multiples of 9 = ( )
Multiples of 6 = ( )
Multiples of 4 = ( )
multiple = Least common denominator =
Multiples of 4 = ( ) f
Multiples of 12 = ( ) 5
Multiples of 8 = ( ) :
multipie = Least common denominator = ;

Multiples of 3

H]
—
-~

Multiples of 8

i
—
—

Multiples of 6

it
Canl
S

multiple = Least common denominator =




Factors & Multiples I1I.
1) Given any two numbers, the pupil determines the factors of
each and then identifies the greatest common factor,

2) Given any two whole numbers, the pupil determines a sufficent

number of multiovles for each and then identifies the least common
multiple. '

Equivalent Fractions

1) Given a fraction in lowest terms, the pupil demonstrates his
knowledge of equivalent fractions by supplying the missing numer-
ator in an example where the denominator is given in an equivalent
fraction of higher terms,

2) Given a fraction of higher terms, the pupil reduces it to low-
est terms.,

Improper Fractions

1) Given a mixed numeral, the pupil converts it to an improper
fraction.

2) Given an improper fraction, the pupil converts it to a mixed
numeral.

Inequalities

1) Given two proper fractions, the pupil is able to use the '"cross-
product demonstration of equivalent fractions" to replace the open
frame with the correc¢t sign, = or #.

2) Given two unequal proper fractions, the pupil uses a method of
finding equivalent fractions to write the fraction with common de-
nominators to compare them, and replace the open fr.me with the
correct sign,<ors .

Geometry/Measurement III,
1) Given the dimensions of any of the following 4 sided figures:

parallelogram, rectangle, square, or rhombus, the pupil finds the
periimeter,

2) Given the dimensions of any of the following 4 sided figures;

parallelogram, rectangle, square, or rhombus, the pupil computes
the area.

Addition of Fractions I.
1) Given an addition example involving two proper-like fractions,
the pupil computes the sum and reduces the answer to simplest terms..

2) Given an addition example involving mixed numerals, compcsed of

like fractions, the pupil computes the sum and reduces the answer
to simplest termse.




E OBJECTIVE 2
P WORKSHEET. 2

Addition of Fractions II

; } Name

Directions: Find a common denominator, rename the fractions, add,
then write your answer in simplest terms. Match your
answers at the bottom of the page.

1) 1 . 2) 1 . 3 2 .
I 2 5
: 1 - 1 . 1 =
5 [ L 3
3 L S + = + L=
? 3 6
|
%
) 2 . 5) L - ____ 6) 2 . __
.‘ 1 = — —Z = ——— = t—
; [ 12 g
% + 1 T e—— + .].'. Z —— 4 1 = e
I 8 [
* 7)) 2 = 8) 1 . ____ 9) 3 -
3 [ 10 o
l = — g = —rr— g = RO,
2 9 5
2 1
+ 2 e—— + £ = — 4 = ——
g 3 g
36 36 36 363036 38 35 36 38 3636 20 38 33038335 35 28 SESE L6 30 6 3636 3636 96 3 3E 38 36 36 36 36 35 36 26 36 3 3636 2 366 35 36 3L 36 3L FEIE I 3L 28 36 I35 3%
A, _2_ D. 1 l Ge 1 1
3 8 ____ 2k
B. 2 E. H. 2
Coom T 2 __
cC. . 1 Fo 19 I. . 5
1 18 30 1 13




fddition of Fractions II

1) Given an addition example involving twc proper, unlike frac-
tions, the pupil finds the least common denominator, converts the
fractions to equivalent forms, and computcs the sum giving the
answer in simplest terms,

2) Given an addition example involving three unlike fractions,
the pupil finds the least common denomirator, converts the frac-
tions to equivalent forms, and computes the sum giving the answer
in simplest terms,

Subtraction of Fractions I.

1) Given a subtraction example with two proper, like fractions,
involving no regrouping, the pupil computes the difference and
writes the answer in simplest terms.

2) Given a subtraction example with two like fractionms, involving
regrouping of a mixed numeral, the pupil computes the difference
and writes the answer in simplest terms.

Subtraction of Fractions I1I.

1) Given a subtraction example with two proper, unlike fractions,
involving ro regrouping, the pupil finds the least ccmmon denom-
inator, converts the fractions to equivalent forms, and computes
the difference, giving the answer in simplest terms.

2) Given a subtraction example with two unlike fractions, invol-
ving regrouping of a mixed numeral, the pupil converts the frac-
tions to equivalent forms with common denominators, regroups,

and computes the difference, writing the answer in simplest terms.

Problem Solving IV,

1) Given an addition or subtraction problem involving fractions,
the pupil writes the name of the appropriate operation used to
solve the problem.,

2) Given an addition or subtraction statement problem, involving
fractions, the pupil uses the appropriate operation to solve the
problem,

Place Value III,

1) Given a 1 or 2 place decimal numeral, read and written in
words, the pupil selects from a series of four numerals, the ap-
propriate numerical representation.

2) Given a 1 or 2 place decimal numeral, the pupil supplies
the missing place value word when the numeral is expressed
according to its place value components,




ENRICHMENT WORKSHEET
Probability

| | Name

Date

FOLD BACK HERE

"Take a chance," Have you ever tried your luck at
the many dice and card games at a carnival? Were there
s : some games that are easier to win at than others? How
can you tell which games will give you a good-chance of
winning and which are the ones you will probably seldom
win at? There is a type of mathematics that can help us
with the answers to these questions. It is called
PROBABILITY, Probability helps us to see how many times
a certain thing will probably happen.

We have seen how fractions are used to tell about
dividing a whole into equal parts. The mathematics of
probability also uses fractions, but they arc written to
mean something different, See if you can do these exer-
cises which will help you to figure out what are the odds
of somethings happening.

; 1) Maria has a quarter, She and her friends like to try
: and guess whether a head or tail will turn up on a coin
toss, Maria's friend, Ann, thought up another game. Ann
said it would be harder to guess what would turn up on
two coin tosses, rather than one. Four children played
the game., Maria guessed that 2 heads would appear. Ann
guessed that first a head and then a tail would be tossed.
Joan guessed that first a tail and then a head would be

B

e

thrown. Regina was the last to guess, What guess would
she make to make sure that at least one of the children that
would guess correctly? 2 tails
would be
tossed
5 UNFOLD & CHECK
1 FOLD BACK
; 2) Joan thought of a way to write down the guesses so
the children would not forget their guess. She used
this short-cut: (H,H) means a guess of two heads,
What would a guess of two tails be written as? (T,T)
To show Ann's guess Maria wrote (H,T) to mean a head would
appear first, and then a tail. The girls made this chart.
Can you finish the chart by writing the symbols they
would use for Joan's and Regina's guesses?
Maria - (H,H) Ann- (H,T) Joan -~ __ Regina - Joan-(T,H)
Regina~(T,T)
UNFOLD & CHECK

o0




Multiolication of Fractions 1

1) wviven a pictorial representation, the pupil can write the ap-
propriate open multiplication sentence to represent the pictured
concept.

Multiplication of Fractions 1l.
1) Yiven a multiplication example with two progcer fractions, the
pupil computes the product and writes the answer in simplest terms.

2) Given a multiplication example with at least one improper frac-
tion as a factor, the pupil computes the product and writes the
answer in simvlest terms.

Multiplication of Fractions III.

1) Uiven various combinations of open sentences involving multi-
plication of reciprocals, the pupil demonstrates his knowledge
that multinlication of reciprocals yields 1, by replacing the open
frames with the correct numeral.

2) Given a multiplication example involving two fractional numbers,

the pupil uses cancelling to reduce the work involved in the actual
multiplication algorithm to solve the product.

Division of Fractions I.

1) Given an open multlpllcatlon sentence where the first factor
is missing and the second factor and product are given, the pupil
supplies the missing factor by direct observation.

2) Given the related open division sentence, the pupil supplies

the missing quotient by recognizing the relationship between mul-
tiplication and division.

Division of Fractions II.
1) Given a division example where a fractional number is divided

by a whole number, the pupil computes the quotient and writes the
answer in simplest terms.

2) Given a division example involving two proper fractions, the
pupil computes the quotient and writes the answer in simplest terms.

Problem Solving V.

1) Given a multlpllcatlon or division statement problem involving
fractional numbers, the pupil writes the name of the appropriate
operation used to solve the problem.

2) Given a multiplication or division statement problem involving
fractional numbers, the pupil uses the approoriate operation to
solve the problem.,

Problem Solving VI.

1) Given an addition, subtraction, multiplication, or division
statement problem 1nvolving fractional numbers, the pupil writes
the name of the appropriate operation used to solve the problem.
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ENRICHHENT WORKSHEET 2

Probability

Name

3) Jack had a pair of dice. He wanted to see how many
times he could r0ll the number seven. He made a table
that looked like this:

1st die 2nd die Combination
1st try L 1 (4+1)= 5
2nd 6 6 (6+6)= 12
3rd 5 2 (542)= 7
lith 1 1 (1+1)= 2
5th b 5 (4+5)= 9
6th 5 b (5+4)= 9

After rolling the dice 6 times, the combination of 7 came
up only once. Jack began to wonder how many different
outcomes could he have when he rolled the dice. Jack

thought of a way to count them. He made a list that looked

like this:
(1,6) (2,6) (3,6) (4,6) (5,6) (6,6)
(r,5) (2,5) (3,5) (4,5) (5,5) (6,5)
(1,4) (2,4) (3,4) (4,4) (5,4) (6,4)
(1,3) (2,3) (3,3) (4,3) (5,3) (6,3)
(1,2) (2,2) (3,2) (4,2) (5,2) (6,2)
(1,1) (2,1) (3,1) (4,1) (5,1) (6,1)

The first number shows the number appearing on the top of
the first die. The second number of each pair shows the
number appearing on top of the second die,

How many different outcomes are there?

Circle the six outcomes that Jack recorded on his first
six throws.

UNFOLD & CHECK

L) Then Jack made a drawing using dots to represent the
outcomes. His drawing looked like this:

6 o ¢« o o o X The numbers going across show
5 e e o X o o all of the possible numbers that
(2nd 4 & o o o x o could appear on the first die,
die) 3 o o o o o o The numbers written up and down
e show all the possible numbers
1 oo o o that could appear on the second
123 ﬁ 56 die.
(1st die)

The x's on his drawing are to show the outcomes he re-
corded on his 6 throws. To record an outcome of (5,4),

o1

FOLD BACK HEHE

r

o

gﬁr\r\
w0

Qe w

~EFPO




Geometry/Measurement IV.

1) Given the dimensions of a rectangular prism, the pupil computes
the volume,

2) Given the dimensions of a rectangular prism, the pupil computes
the surface area,

Cartesian Plane
1) Given the coordinates of a point, the pupil plots the point
on the cartesian plane,

2) Given the point on the cartesian plane, the pupil writes the
coordinates of the point,

Negative Numbers

1) Given a picture of a number line, the pupil writes the correct
negative integer to associate with the corresponding point,

2) Given two integers, the pupil compares their value and replaces
the open frame with the correct sign, < or > .

Problem Solving ViJ

1) Given a problem with too little information, the pupil is able
to determine what added information is needed.

2) Given a problem with extraneous informatic4, the pupil is able
to ignore the added information and proceed to work the problem,




ENRICHMENT' WORKSHEET 3

Probability

Name

Jack went across 5 and up 4,
To record an outcome of (3,4), how many spaces would Jack
go across? How many spaces would he go up?

UNFOLD & CHECK

5} Jack threw the dice 6 moére times. Here are his results:

1st die 2nd die Combination
1st try b L 8
2nd 2 6 8
3rd 1 6 7
Lth 3 2 5
5th 3 6 9
6th 2 L 6

What number agpeared on the top of the first die on his 3rd
throw?

What number appeared on the top of the second die on his
sixth throw?

Of the six times Jack threw the dice, how many times did
he have a total of 7 showing on the dice?

UNFOLD & CHECK

6) Jack threw the dice 6 more times. This time he used
his picture graph, rather than a table, to record his out-
comes.

Can you list his 6 results?

6....00
5 o o o o X o (Remember to go across first,
. (2nda b o x o o o X and ‘then up.%
die) 3...xx.
Zx.....
1.0.0..
123456
(1st die)

UNFOLD & CHECK

FOLD BACK HEHS

3 4
FOLD BACK

1
(once)

FOLD BACK

in any order
(1,2) (5,3)
(2,4) (5,5)
(4,3) (6,4)
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FOR LEVEL 31: ADDITION OF FRACTIONS IIX




|

S OUPPRIRE S VRN

e i i R s gr enn s R NS EE

ENRICHMENT WORKSHERT 4
Probability

Name

7) Jack thought he could use his picture graph to tell how

many different ways he could roll 7 with the two dice.
He placed an x on his graph to show all the outcomes that
would give a combination of 7.

6

How many ways of rolling

L e o o o+ o
50;0000 7ar'e there?
(zndu'ooio-o
die)3...x..
2 0 o o o X o Can you list them using the
1 ¢ ¢ o o o x short-cut Jack did in mak-
1234156 ing his first 1list?
(1st die)

UNFOLD & CHECK

8) Jack thought if each of the 36 possible outcomes ap-
peared once in 36 throws, he could estimate what the prob-
ability or chance of getting a 7 would be. The chance of
rolling a 7 is 6 out of 36. Jack used a fraction to show
this, 6 The numerator tells how many different
36  ways there are to roll 7. The denominator
tells how many different outcomes there
are in all.

Can you think of another fraction that names the same
value as _6_ ? (hint: Reduce to lowest terms.)

3¢

Thinking about the fraction in this new way, can you tell
how many times you should expect to have a combination of
7 in six throws?

True or false? The probability of getting a 7 when two
dice are thrown is _1 , or 1 out of 6 tries,

UNFOLD & CHECK

UNFOLD & CHECK |

~agt

*OLD BACK HERE

(in any order)
(6,1) (3,4)
(5,2) (2,51
(4,3) (1,6)
FOLD BACK

1
FOLD BACK

3

true




i
t
H
P
i
)
i
i
‘
{
\

Probabili

ty

Name

«NRICHMENT WORKSHEET

5

9) Use Jack's graph to see how many different ways jou

can have to roll
6 *® L ] [ ] L ]
5 [ ] L ] [ ] L ]
(an u’ o o o o
dle)3 e o o o
2 [ ] [ ] L ] L ]
1 [ ] L ] L ] [ )
1234
(1st 4i
10)

(o]

a

~—A\1® © © o o o

5.

O\Ne ®© ¢ o o o

Make a list of them here.

UNFOLD & CHECK

Since there are 4 possible ways out of 36, what frac-

tion can you write to show the probability of getting a 5%

Reduce the fraction to lowest terms.

How mauy times should you expect to get .
o

two dice after 9 throws?

11)
6 o

5

(2nd &
die)3

2

1

1

~F>e o o o o

Use Jack's

230 5
st die)

C\e & o o

What
a) a
b) a
c) a
d) a
e) a

r) a

5 showing on the

UNFOLD & CHECK

picture graph to tell the following:

is the probability of getting:

roll of
roll of
roll of
roll of

roll of

It with 2 dice?

FOLD BACK HERE

(in any order
(1,4)
(2,3)
(3,2)
(4,1)

FOLD 3ACK

(S]
- g o{;

FOLD 3ACK

2 with 2 dice?

10 «with 2 dice?

6 with 2 dice?

A,

3

with 2 dice?

6 or

36

roll of 1 with 2 dice?

Which number has the greatest probability of turning up,
since it has the most possibvle combinations of occurring?

REMEMBER:

something will occur for certain.

UNFOLD & CHECK

A probability does not tell how many times

It simply tells

us how many times we cen expect a thing to happen.

o4

0 or
.36
(It will ncver
happen)

1
6
0




FOLLOW-UP EXERCISES

Probability

Name

1) See if you can use this graph to tell the probability
of rolling an even number and getting a head when a coin
is tossed and a die is cast.

UNFFOLD & CHECK

W EnOoN

e o o o o o
Fle o o o o o

2) Draw a graph to show all the possible outcomes you
could get in tossing 2 coins.

UNFOLD & CHECK

3) What is the probability of getting a 7 or not getting
a 7 when two dice are thrown?

UNFOLD & CHECK

4) Take two dice and roll them 36 times.
of your results.,

Make a record

1) 10) 19) ___ 28) ___
2) 11) __ 20) 29) _____
3) 12) 21) 30) _
by 13) 22) 31) ___
5) iy 23) 32)
6) 15) 2b) 33) ____
7)) 16) 25) )
8) ___ 17) 26) 35)
9) 18) 27) 36) _____
How many times d4id you roll: 1 y 2 y 3

b y 5 , 6 y 7 , 8 , 9

10 11 s 12 _? How do your results compare

with the probabilities?

515

!

1

FOLD BACK HERE

—_
12

1
OPE
FOLD BACK

ol |

e o
e o

FOLD BACK

%%_ or 1

(a sure thing)

FOLD BACK

Were the probabilities good estimates?




ENRICHMENT RECALL SHEET
Probability

Name

Date

1) List the three ways you could obtain & combination of 4
when 2 c¢ice are thrown.

2) How many different outcomes are there in throwing 2 coins?

3) What is the probability of getting a 2 when two dice are
thrown?

4) What is the prcoability of getting an 11 when two dice are
thrown?

5) What is the probability of getting a tail when one coin is
tossed?

6) What is the probability of getting two heads when two coins
are tossed?

56
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Aruitoxt provided by Eic:

A,

NEGATIVE KNUMBERS

Behavioral Cbjectives

1., Given a picture of a number line, the pupil writec the
correct negative integer to associnte with the corres-
ponding point.

2¢ Given two integers, the pupil comparcs their values and
replaces the open frame with the correct siom < or > .,

Proccdures

1, Pericd One (Whole Class

a. Motivationnl Technigue

Relate thigs fairy-tale story: One day tac whole
numbers lined up to go for 4 walk. (Draw a number
line starting with 1 and continuing to 6 cr co:

€ - (O R A ». They marched along uniil
they came to o very round and deep lake., (Add O to
the number line: ¢— T s a3 e ). Guess
what they saw as they gazed into the lake? (Hear
various responses)., No, they didn't sece any fish,
No, they didn't see any frogs. As they gzzed into
the loke, they caw rcflections of themselves,

(Add "rcflections" on left side of zero, leaving
of f the negative signs for now: SFo3 3+ + 5 3549 )
Now the numbers had rcver seen thenselves before,
But as number 1 looked at the "reflections" he saw
that something was different. lle saw that their
"reflections" were really opposites of what the nun-
bers =zctually were. Number 2 was not so sure., At
first he couldn?t see any difference, But zll of
the num»ers lcoked a% their "rcflections" und they
were positive (Add + signs to numbers on the right
of zero: 54§35 & s a5 ie? ) that the "re-
flections" were different from what they were,

Sinrce they were so positive, we'll call tl.cse the
"positive numbers"., (Write the words "positive num-
bers" undei the positive integers). This sign (4)
shows that the numbers are positive. HNocw we said
that the "reflections" wure the opprosites of the
positive numbers., What sign do you: think we will
write to show that thesc numbers (Point to the neg-
ative integers on the left of zero) are the oppo-
sites of these positive numbers? That's right,
we'll use a small - sign. But we'll call it "neg-
ative" instead of "miaus", (Add - signe to negative
integers and write the words "negative rumbers"

. e [ —t —_— —
under those numerals: ST oo ).
; as it
heget Yambers ¥ .{'?\%mbcm

.’
D




b.

Ce

NEGATIVE NUMBERS
2

(Point to a +3). This number is a positive three.
This number (Point to a -3) is a negative three.
Those two numbers are opposites. What is the op-
posite of a positive 2? Can someone point to it

on the number line? Continue to give pupils prac-
tice in using the terms positive and negative while
associating the correct numeral with the corres-
ponding point on the number line.

Discuss the idea of having values less than zero,
Include discussion of how negative numbers would
be used on a thermometer; for telling the amount
of time before and after a rocket blast-off; for
keeping score when you "go ir the hole"; to talk
about places above or below sea level., Encourage
students to relate real-life situations that could
m:ke use of negative numbers,

Teach second behavioral objective.

Suggested Activities:

Use the number linc to discuss the values of var-
ious intcgers in relationship to other integers.
Be sure to relate this zctivity to the practical
experiences discussed earlier. Review the mesning
of the signs < and > ., Use the criterion of one
integer is greater than anotner integer if it is
to the right of that integer on the number line to
provide practice in replacing open frimes with <
cr > 1in exercizes such as -4 ~5e

Period Two (Whole Class)

Qe

L.

Coe

Administer performance shecet.
Pupil scoring (optional).

Teach review work to be wused in m2intenance
activities. (Suggested topics: decimal placc value
to thousandths, and procedures for finding the
least common denominator).

Have pupils survey selected maintenance activities
from textbooks. (Example: Page 257 in Addison Wesley
and selected exercises from page 193 of the Ginn
series may be used for this week's maintcnance work).
Discuss directions. Have pupils begin work in their
notebooks if time permits.




NEGATIVE NUMSERS
3

Planning for Differentiated Instruction

Note: Pupils who have NOT earned either or both goals on
their performance sheet constitute Group 1.
Pupils who have passed BOTH objectives constitute Group 2.

3. Period Three
a., Seat pupils according to groups.
b. Group 1 works on maintenance activities.

c. Teach "Addition and Subtraction of Negative Numbers"
to Group 2 (25 min.).
* Behaviorzl Objectives:
1) Given an addition example involving positive
and/or negative integers, the pupil computes
the sum.

2) Given a subtraction example involving positive
and/or negative integers, the pupil computes
the difference,

Procedures:

Illaterials Needed: Strips of paper in the shape of
letters marked as bills or checks to various amounts.

1) Motivational Technique:
How many of you like to get mail from the post-
man? Do your mothers and dads always like to
get mail? (Elicit remarks aboul how nice it
is to get letters from friends or even checks,
but that bills usually aren't welcome).

2) Teach behavioral objectives,
Suggested activities:
We're going to play a gume tod=y with "Postman
Stories" (Davis, 1964)., To do this we'll have
to invent an zrithmetic for numbers with signs.
(Explain that a +3 will mean the postman has
brought a2 check for $3 and & -2 represents a
bill for $2). Suppose the postmzn brings you
a check for 34 and a bill for §2. Are you richer
or poorer? By how much? Can anyone think of
2 number sentence that explains this? (Write
the sentence: +4 + <2 = +2 after the children
have correctly responded).
Have volunteers come up to the front of the
group and draw "postal cards" from the mail
bag. Another child may then write the number




NEGATIVE NUHBERS
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sentence to corrcspond to that "number story",
Two bills dravm for $3 and {4 would be repre-
sented oy the number sentence -3 + <4 = .7,
which is interpreted as owing $7 or being §7
poorer. Practice with the exercise uatil most
children have the general ijea.
Most postmen are very good workers and they a2l-
ways bring the mnil to the rizht place. But
suppose our imaginary postman often gets things
mixed up. For example, if the postman comes
on Monday and says, "The check I left you last
week was really for the lady next door," and he
takes back the check for $13, does his visit
make you richer or pcorer? Suppose he gives
you a check for $3 and takes back a check for
$5. Would you be richer or poorer? By how
much? Can anyone think of a number sentence
that will represent that story?
(Write the sentence in words and symbols for
the children to compare:

The postmun brought

you a check *e

for %3 +3

but also d

took away +3 - 4
another check +3 -ty

for $5. +3 - +5
Because of his visit,

you were Y
$2 poorer. 43 - 45 = -2

Continue with such activities until all possi-
bilities are discovered: adding two positives,
subtracting two positives, adding two negatives,
subtracting two negatives, adding a negative

and a positive, subtracting a neg tive from a
positive, subtracting a positive from i negative).

Have pupils in Group 2 work on mazintenance ac-
tivities,

Review the ideas presented in legative Numbers

with Group 1 (10 ain,).

suggested Activities:

a) Yraw a number line on thc boird. Have mem-
bers of the group take turns ia supplying
numerals to represent corresponding points.

b) Use the number line to determine whether one
point is less than or greater thun another by
comparing the relative position of each point,
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Period Four

Qe

b.

Distribute sets of instruction:l worksheets to
Group 1. Pupils begin work independently.

Review material covered in period threc with Group 2.
(Extension of the previous activities can be used

or additional activities can be taught according to
the discretion of the teacher).

Distribute enrichment worksheets to Group 2; pupils
begin work.

Spend remaining time spot-checking all groups, giving
individual help where nceded.

Period Five

Ao

b.

Groups 1 and 2 continue with previous day's work,
or if finished continue work in m:intenznce ace-
tivities,

“pot-check both groups. Give individuzl help as
necded.

Before end of period, check the enrichment rcczll
sheet with Group 1, which will serve as an evalua-
tion instrument,

If pupils are linished with assipgnuments before the
end of the period, allow them to play arithmetic
games or solve "star problems" from the problem boxe.




Negative Numbers

Name

Date

Directions:

£
A)

PERFORMANCE SHEET

points?

What numerals would you associate with these

3
1,
2.
3.
b,
Se
6.
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-2
-8
+1

______ +8
=6

+2

Replace the

63
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with the correct sign, < or 7 .|

TOTALS

GOALS

1.
2._]
3]
]

501
651




ENRICHMENT WORKSHEET

Negative Numbers

Name

Date FOLD BACK HERE

It is interesting to think about numbers for the points
opposite the whole nu:abers on the number line., Numerals
for these numbers are placed to the left of 0 and are writ-
ten with small - signs before them. These "new" numbers,
together with the whole numbers, make up a set of numbers
called the integers. The new numbers are called negative
integers. The whole numbers other than 0 are called pos-
itive integers. Study this picture,

p2 2 '] 2 2 2 2 [ 2 [ ] | ] >
S5 5 < 0 1 2 5 b 5 6 7
NEGATIVE INTEGERS POSITIVE INTEGERS

1) Suppose the temperature falls 5° below zero. We can
use negative integers to show this. We can represent this
temperature by writing -5%,

What would 10° below zero be written as? -10°

If the weather bureau records the temperature as +16°,
does this mean that it is above or below zero?

above
The weather report reads: o
TEMPERATURE: (9 A.M.) =7,
Tell in words what this means. 7 degrees
below O
UNFOLD & CHECK
FOLD BACK
2) Here is a picture of a meter in an elevator. The
; ground floor is represented at 0, The floors above ground
: arc represented by positive in-
{ tegers. Those below ground are
: +i4 represented by the negative in-
. +3 tegers.,
' +2 .Did the elevator stop above or
: +1 below zround?
0 below
-1 #‘ On what numeral would the arrow
-2 * point if the elevator were on the
-3 # first floor?
. "
on the first floor below ground
level?
-1

UNFOLD & CHECK

ERIC 64




ENRICHMENT WORKSHEET 2

Negative Numbers

Name

3) John was watching a rocket launching on television,
He wanted to keep a record of all that happened. He
wrote in his notebook:

-6 hrs. : Astronauts enter spaceship
-1 hr. : Astronauts make final check
=32 mine : Final adjustment of flight plan made
by computer
=10 min. : President wishes astronauts a safe
trip on telephone
~1 min. : Final countdown begins
-10 sec. : Rockets are fired
0 : Lifteff
+59 sec. : First phase of rocket separates
+4 min. : Second phase of rocket separates
+2 hrse : Astronauts complete first orbit of
earth

What set of numbers did Jdohn use to show the time before
the launching?

What set of numbers did John use to show the time after
the launching?

If the astronauts ate breakfast 8 hours before the launch-
ing, what numeral would John use to record thic time in
his notebook?

UNFOLD & CHECK
L) Russ drew this picture graph.

I B S VI S s U R

Y
seconds before blastoff 0 seconds after blastoff

>

What numerals would you use to replace the letters?
A B
C D

UNFOLD & CHECK

FOLD BACK HERE

negative
integers

positive
integers

-8
FOLD BACK

|
|
|
|
|
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Negative Numbers

Name FOLD BACK
HERE

5) Kriss made this picture of a thermometer, Can you
£111 %n the blanks with the correct numerals?

L +5

L +3
! Y
+1
0
-1
-2
(8) . (B) -3
(¢) ___ (C) -4

-5
9 UNFOLD & CHECK

T 9 ! aman g L v v

FOLD BACK

6) Fill in this number line using positive and negative
integers.

[ 1 [ Y [y [ Y [ ] [} 9 [} [ L % S5
< n -1 0 +1 ’

Use your picture of the number line to answer these gques-
tions:
Which is more: +7 or +57 +7

Is +7 to the right or left of +5 on the number line?

right
Which is more: +6 or 07 +6
Is +6 to the risht or left of O on the number line?
right
UNFOLD & CHECK
: FOLD BACK
: Is 0 to the right or left of =27 right
f Which is more: 0 or =27 0
i Is -5 to the right or left of =77 right
; Which is more: <5 or =77 -7
% Complete:
One integer 1is greater than another integer if it is
to the of that integer on the number line. right

UNFOLD & CHECK

7,

i

i
b
8
sy
EN

»on
oy




ENRICHMENT WORKSHEET 4

Negative Numbers

Name FOLD BACK HERE

+6 is greater than +4 because +6 is on the right of +4
on the number line.

-7 is greater than -10 because -7 1s on the Y right
of =10 on the number line.
UNFOLD & CHECK :
j __FOLD BACK
7) Circle the one that has the greater value. Remember
the picture of the number line.
a) b, +6 g) -3, +2 - a) +6lg) +2
| b) 0, +2 h) =4, O ~ b) +2{h) +4
c) =5, *3 i) 0, -2 c) +31i) O
d) +5, -1 j) 8, =9 d) +513) +8
e) t6, =10 k) +6, =1 e) +6 k) +6
f) -4, 0 1) +2, =4 f) 01l1) +2
UNFOLD & CHECK
FOLD BACK
Is this statement true? All positive integers are greater
than negative integers. :
f yes
+5 is greater than +2. Is =5 greater than -27? . i no
Why nct? : «7 1s not

to the right
of -2 on the

UNFOLD & CHECK |  number line.
: FOLD BACK

8) Circle the one that has the greater value. Remember

the picture of the number line.

a) -5, =2 g) -12, =1 : a) =2lg) -1

b) -8, 0 L) -2, =3 ~ b) 0}h) -4
c) =k, =3 1) =4, -2 - c) -3]1) -2
d) -6) "9 .]) '1) "'6 d) —6 J) -1
g; e) =5, -1 k) -8, =2 ' e) =1]k) =2

£) =2, =3 1) -5, =3 - f) -2|1) -3

UNFOLD & CHECK




ENRICHNMENT WORKSHEET 5

Negative Numbers

Name FO&E BACK
LitE

9) Replace the blanks with the corrsct sign, € op >
(RGmember, the wide purt of the 5isn wlways faces the
larger numeral,)

a) +4 0 r) -7 +7 a) T)
b) +2 =l g) +8 =9 0) 3)
c) -5 ____ -8 h) -2 ) h)
d) =2 -1 i) -6 __ -3 d) i)
e) +5 2 i) -9 -5 e) 3
UNFOLD & CHRCKE
JUST FOR FUN: 45L
Start with the lowest
numeral and work towards
the highest.
+i3 y
0 . |
+3e” f‘1rﬂ -0

-
. o -
f‘ 5 -

68




ENRICHMENT RECALL SHEET

Negative Nunmbers

Name

Date

1) On this number line, label all of the integers from +6 to -6.

(_,_._JAIIQ%JJJQJQ =Y

2) Replace the blanks with the correct sign, < (less than), or
> (greater than).

a) +4 _____ =6
b) -6 __ =2
c) =5 ____ 43
a) o0 __ -4
e) -8 ___ -1
£} +3 +2

69




ENRICHMENT WORKSHEET

Negative Numbers (+ & -)

Name

Date

FOLD RACK HERL

1) Write a number sentence for the story.
The postman brings you a check for $7 and a bill for

$s.
+7 + -5 = 7
Are you richer or poorer? richer
By how much? +2 or $2
UNFOLD & CHECK
FOLL BACK

2) Write in words what this sentence means: =5 + =2 = 7

The postman
brought z bill
for §5 and a
bill for $2,
which makes
UNFOLD & CHECK you $7 poorer

FOLD BACK
3) Can you make up & postman story for each problem?

Use your story to figure out an answer for each

problem. Write your answer on the line.

a) +6 + +2 = _ a) +8

b) 48 + «1 = b) +7

c) =5+ b = ¢) -9
d) 42+ -5=__ a) -3

e) =4 + 49 = e) +5

f) =6+ 42 = f) =4

g) <bh+ 0= g) -4

UNFOLD & CHECK !
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ENRICAMENT WwORKSHEET 2

tive Numbers (+ & =)

Name

L)

7)

8)

Write a number sentence for this story.
The postman brings you a check for %3 and takes back
a bill for 3.

Are you richer or poorer?

By how much?

UNFOLD & CiHECK

Write a number sentence for this story.
The postman brings a bill for $5 and takes back a
bill for #7.

Are you richer or poorer?

By how much?

UNFOLD & CHECK

Write a story for what this sentence means:

UNFOLD & CHECK

Write a story for what this sentence means:

UNFOLD &. CHECK

Write a number sentence for this story.
The postman brings a check for $5 and a bill for 1,
and then takes back a check for $3.

How much richer or poorer are you?

UNFOLD & CHECK

FOLD 3ACK HLRE

13 = =3 =2
richer-

+6 or b
FOLD BACK

"5 - =7 =2
richer
+2 or ¥2

FOLD BACK

The postman
brings a check
for §2 and
takes back a
bill for §3,
which makes

L you $5 richer.

FOLD BACK

The postman
brings & bill
for 5 and
takes away
a check for
$8€, which
makes you $13
poorer,

FOLD BACK

5+ =1 - 43 =

0
:

#$1 richer
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Negative Numbers (+ & =)

Name !

9)

-10)

11)

j

Can you make up a postman story for each problem?
Use your story to figure out an answer for each

FOLD BACK HERE

FOLD BACK

problem, Write your answer on the linec,
a) +4 - +2 =
b) 46 - -3 =
c) 42 - 47 =
d) =4 - +6 =
e) -3 - -2=
£) <6 - +1 =
g) 0 - 43 =
UNFOLD & CiikCK
Tom made this picture
P S s, S, B S TS ré\;.‘j S

to show that the opposite of ~3 is +3.
these symbols to say the same thing.

We can use

©(-3) = +3

See if you can make a picture to show o(+1) = -1,

"2 s 2 [ a : 'y 5
) o M L4

UNFOLD & CHECK

<“5'¢'3".l' 10 R Qa3 vl

FOLD BACK

See if you can make a picture to show °(-5) = #5,

[ [ [ [ 3 [ ] a N
~ O 7

UNFOLD & CHECK

L

"GS'(‘{T.\" oY Y9034 Sy e




ENRICHMENT WORKSHLET 4

Negative Numbers (+ & =)

Name

FOLD BACK HEBE

i
0
o

12) What is +4 + <4

=4+ +4

]
0
Lo

UNFOLD & CHECK

FOLD BACK

: 13) What values make these.sentences true?
a) +8 + =0 c) +6 + =0 a) =8 ¢) -6
b) -8 + =0 d) -6 + =0 b) +8 4d) +6

UNfOLD & CHECK

FOLD BACK

14)- Fill in the missing numerals.,

a) +9 - =0 a) +9

b) -9~ _ =0 b) -9

c) 9+ __ =0 c) =9

d) -9+ =0 a) +9

e) 0~ ___ = =49 e) =9

f) 0~ _ = -9 f) +9

g) ¥9 - __ =49 g) 0

h) -9 + = =9 h) 0

i) o0+ __ =49 i) 49

UNIFOLD & CHECK
FOLD BACK

*#¥% Problems

Name the next 4 numbers in each sequence.

a) =4, -2, 0, +2, , , , +4,+6,+8,+10

b) +3, +2, 0, =3, , , ’ -7,-12,-18,-25

c) +5, -1, -7, -13, ’ ’ ’ -19,-25,-31,=37

UNFOLD & CHECK
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CONCLUSION

The necd for teacher-~developed curriculum inncvztions is
nighly recognizable in the reconstruction of educational prac-
tices., Many new proposals concelved and developed by prcject
staffs appear to lose much of their innovative chniracter when
an attempt is mrde to implement them. The teacher is :lmogt al-
ways the key to the success or Jzilure of =n inndévative program,
This fact sugrests that teachers are in 2 predouwin:te position
to bring sbout neccssary changes., Little is done, however, in
eductting teachers to this responsibility, and it is no wonder
that improvements in the education:l scene are slow or unpro-
ductive,

It has long been the existing practice of education:l re-
form to place the role of reconstructing education:il practices
in the hands of "specizalists" who will in turn lzad teachers
to improving learning situations. It is the purpoce of this
paper, to suggest an alternate approach to meeting the need
for new patterns in educational »ractice, A teacher with the
proper training should be given the opportunity to develop and
implement 2 curriculum of her oun design., This endeavor places
the teacher in greater active involvement in effecting change
by shifting her role from follower to leader. In accepting a
role of ‘innovator, a teacher is no longer simply cexposed to new
ideas; she 1s engaged in internalizing them in a fuller meaning
since she is involved in implementing her own ideas.

This pzper presents = case in point., The teacher's ap-

proach to constructing a m:thematics curriculum presented here,
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Aruitoxt provided by Eic:

is & subjective one, and iz not inteaded to be considerel as

the only approach. It is hoped that the metnod of approach-
ing the task of developing znd implementing z curricalun as
outlined in this puaper will serve as a gulde or encouragemnent
to other teachers to undertake 1 similar endeavor, Since the
development and implezmentation of this fifth grade program ic
still in progress, to he completed in the course of the school
year, no significant evaluation can ve made at this time., How-
ever, ¢ortain worth-while assurances can alrendy be recognized
through this undertsking.

Operationally schemetizing mathemzfics into fun-

damental componentsz lends multiple agsurances.

1) The teacher must have depth of understandiag
of mathematics to schematize its structure in
tne first place.

2) She must make some assunpbions about dezrees of
importance to be assipgned mathematical compo-
nents for purposes of teaching,

3) If the teacher attaches any importance to her
own assumptions (arrived &t in 2 classroom
context) she will be less bound to the tcxt-
book and will be better equipped to meet indi-
vidual difierences.

%) Operating deductively and/or inductively, de-
pending on the point of departure, helps to
assure that the partizipant - child or teacher -~
grasps the significance of intertwining concep-
tual structures.

5) The participant should gain greater understand-
ing of ways in which mathematics is learned,

6) The orgenizing structure ¢f mathematics itself
is learned., (Frost & Rowland, pp.342-343).

When the teacher constructs «nd implements her own cur-
riculum she hopes to provide a better learning situation for
her students. 1f, however, aftcr careful evaluation, no sig=-
nificant diffcrence is noted bhetween instruction in the tra-

ditional prozram 2nd tnat in the innovative program, some

g




benefit will still be essured. For in undertaking the task
of adjusting instructioun to mect the needs of diffcrent
ability groups, the teacher will have increased her “nowledge
~and understanding of the subject, thereby improving her

abilities as a teacher,
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